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§6. Measurement of Soft X-ray Radiation 
Profile on LHD 
Ohd~chi, S., Toi, K.,. Yamamoto, S. (Dep. Energy Engi-
neenng, Nagoya DnlV.) 
Soft X-ray radiation (SXR) from the fusion 
device has been used for the diagnostics of the 
plasma for many purposes. MHD instability study 
from the fluctuation in SXR and impurity transport 
study from the absolute intensity of SXR are im-
portant applications. We will report the latter sub-
ject with a brief description of our device, which 
had been installed on LHD since 2nd experimental 
campaign. 
A linear array of PIN photodiodes ( developed 
by Kyoto Univ. and Hamamatsu Photonics K.K. 
) is used as an SXR detector. The array contains 
20 detectors of 12 mm x I.Smm with a center-
to-center spacing of 2.2Smm. The upper limit of 
the frequency response is about 300kHz. Measured 
signals are recorded by I4bit CAMAC ADC with 
IOkHzrv2MHz sampling frequency. Four sets of 
the arrays are installed on a bottom port of LHD 
(3.SL). A Plasma at vertically elongated section 
is covered by 80 sightlines (= 1 m/80ch) with this 
system. Typical space resolution at the equato-
rial plane is 30mm with the present aperture(Smm 
x 9mm). Be films with the thickness of 8{l'rn rv 
!)Oprn are used to eliminate visible light (the cutoff 
energies of 8{l'1n and 50vrn films are 1100 e V and 
1900 e V, respectively). 
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Fig.I. SXR profile measured with 8 l£Tn Be 
filter. The calculated flux surfaces with the criven b 
beta (0.28%) are also shown. Narrower profile is 
produced by insertion of the limiter(upper triangle). 
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An example of the measured profile of SXR 
is shown in Fig. 1. A broad profile of SXR, which 
is seen in Fig. 1 (shot no # 6962), is observed quite 
often. Flat or hollow profile of density is the cause 
of such profile. The center of the plasma is deter-
mined by the peaked profile (for example, # 6988 in 
Fig.l), since it is not easy by a broad profile. The 
shift of the plasma center with the increase of the 
plasma beta agrees with the prediction by the equi-
librium calculation. 
It is convenient to express the SXR inten-
sity in term of enhancement factor (. It is a ra-
tio of the measured radiation to the emission via 
bremsstrahlung for pure hydrogen plasma. (is a 
good measure of the impurity contamination, since 
the SXR will be increased by the recombination ra-
diation and by the line radiation with impurities. 
We calculate ( using the electron temperature by 
YAG thomson scattering and electron density by 
FIR interferometer. The time evolution of ( shows 
continuous increase toward the termination of a dis-
charge in most discharges, suggesting the accumu-
lation of the impurities. The averaged enhancement 
factor around the plasma center (the profile is quite 
flat there) as a function of the electron density is 
shown in Fig~2. It is clear that the fraction of impu-
rities is smaller at higher density in LHD. 
We plan to improve our measurement at the 
next experimental campaign. 1) Two smaller array 
will be installed at toroidally different position 
(3.SU and 6.SU). 2) Housing of the detector will 
be modified. Gaps in the measured profile, which 
is caused by the spacing between two arrays, will 
be reduced with the thinner housing. 
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Fig. 2. Enhancement factor at the plasma cen-
ter as a function of the electron density for hydro-
gen and helium plasmas. 
